Interaction of a nuclear factor-1-like protein with the regulatory region of the human polyomavirus JC virus.
We have initiated a study to identify host proteins which interact with the regulatory region of the human polyomavirus JC (JCV), which is associated with the demyelinating disease, progressive multifocal leukoencephalopathy. We examined the interaction of nuclear proteins prepared from different cell lines with the JCV regulatory region by DNA binding gel retardation assays. Binding was detected with nuclear extracts prepared from human fetal glial cells, glioma cells, and HeLa cells. Little or no binding was detected with nuclear extracts prepared from human embryonic kidney cells. Competitive binding assays suggest that the nuclear factor(s) which interacted with the JCV regulatory region was different from those which interacted with the regulatory region of the closely related polyomavirus SV40. We found three areas in the JCV regulatory region protected from DNase I digestion: site A, located just upstream from the TATA sequence in the first 98-base pair (bp) repeat; site B, located upstream from the TATA sequence in the second 98-bp repeat; and site C, located just following the second 98-bp repeat. There were some differences in the ability of the nuclear factor(s) from the two brain cell lines and HeLa cells to completely protect the nucleotides within the footprint region. The results from the DNase I protective studies and competitive DNA binding studies with specific oligonucleotides, suggest that nuclear factor-1 or a nuclear factor-1-like factor is interacting with all three sites in the JCV regulatory region. In addition, the results suggest that the nuclear factor which interacts with the JCV regulatory region from human brain cell lines is different from the factor found in HeLa cells.